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What Is Claimed Is : 

A. Apparatus for forming heated glass sheets 
comprising: \ 

a housing having a heated chamber; 

an upWr mold support assembly for supporting 
an upper mold within the heated chamber for cyclical 
vertical movement loetween upper and lower positions; 

a lower mold shuttle for supporting a lower 
\mold for movement between an idle position horizontally 
spaced from the upper Void and a use position below the 
upper mold; and \ 

a lower mold ^ipport assembly to which the 
lower mold is transferred from the lower mold shuttle in 
the use position to provide support thereof while 
permitting horizontal alignment of the lower mold, with 
the upper mold as^ necessary upWi each cycle of downward 
movement of the upper mold for Cooperation of the molds 
to form a heated glass sheet between the molds. 

2. Apparatus for forming, glass sheets as in 
claim 1 further comprising vertically movable rollers 
having an upper position that supports the lower mold 
shuttle during movement of the lower retold between the 
idle and use positions and having a lowfer position at 
which the lower mold shuttle is moved downwardly with 
the lower mold in the use position to provide the 
transfer of the lower mold to the lower mold support 
assembly. \ 

3 . Apparatus for forming glass sheets* as in 
claim 2 further comprising horizontal posit ionerk that 
cooperate with the rollers to support and guide\the 
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lower mold sKiTCIri^during the movement of the lower mold 
between the idle and use^p^sit ions . 

4 . Apparatus for forming glass sheets as in 
claim 3 further including mounts supported externally of 
the heated chamber for vertical movement, and each mount 
supporting one of the rollers and an associated pair of 
the horizontal positioners. 



Apparatus for forming glass sheets as in 
mold support assembly includes 
ort the lower mold in the 



claim 1 wherein t 
four lower supports 
use position below the"T5pper mo 



[that 



or - 



ilass sheets as in 



claim 5 wherein each lower support includes a 
cooled ball . 



^Apparatus for forming glass sheets as in 



claim 5 wherein each lower support incluc 
cooled pad. 



liquid 



8. Apparatus for forming glass sheets as in 
claim 7 wherein each pad is made from a carbon material. 

9- Apparatus for forming glass sheets as in 
claim 5 further including a pair of support members each 
of which mountk two of the lower supports, the support 
members mounting\a support and stop member, and a gas 
jet pump array that is supported and positioned by the 
support and stop member. 



TT>t — ^App^ratiis for forming glass sheets as in 
claim 1 wherein the lowe^lnoT^±--«4uiJLtJ^ includes a lock 
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that secures Trfee^lower mold against movement on the 
lower mold shuttle along^-irfe^^rection of travel during 
the movement between the idle and^uSe-^psitions . 



-11. Apparatus for forming glass sheets as in 
claim 1 wheiein the lower mold shuttle has a tubular 
construction \ through which a liquid coolant flows to 
provide cooli] 



10 



12 . Apparatus for forming glass sheets as in 
claim 11 wherein the tubular construction of the lower 
mold shuttle includes an outer insulator. 



15 
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Apparatus for forming glass sheets as in 
claim 1 furrier including a quench station including 
lower and uppek quench modules for supplying a quench 
gas, and a quench shuttle that supports and moves a 
quench ring between^ (a) a transfer position below the 
upper mold in the headed chamber whe re the quench ring 
is movable horizontally on the quench shuttle as neces- 
sary into alignment with tHe upper mold upon downward 
movement of the upper mold ths> deposit a formed glass 
sheet supported thereby onto the\auench ring; and (b) a 
quench position between the lower and upper quench 
modules to provide quenching of the farmed glass sheet 
on the quench ring. 

14^ Apparatus for forming glass sheets as in 
claim 13 further including a lock for preventing hori- 
zontal movement \f the quench ring on the quench shuttle 
during movement between the transfer and quench posi- 
tions . 
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x Apparatus for forming glass sheets as in 
claim 13 whetein the quench station includes a railway 
having a pair of spaced rails, the quench shuttle 
including a I pair of spaced shuttle members having 
supported en<is that are respectively supported by the 
pair of spacdd rails for the movement of the quench 
shuttle; and the pair of spaced shuttle members includ- 
ing a pair of dtantilevered ends that support the quench 
ring in a spaced and otherwise unconnected relationship. 

.6. Apparatus for forming glass sheets 

comprising : 

a liousing having a heated chamber; 

an upper mold supported within the heated 
chamber for vertical movement between an upper position 
and a lower position; 

a lower mold for cooperating with the upper 
mold to provide formmg of a heated glass sheet; 

a lower moldkshuttle that supports the lower 
mold for movement between an idle position horizontally 
spaced from the upper moli^ and a use position below the 
upper mold; 

a lower mold suppVrt assembly to which the 
lower mold is transferred from\the lower mold shuttle in 
the use position to provide \ support thereof while 
permitting horizontal movement of^ the lower mold on the 
lower mold shuttle; 

alignment guides that cooperate to move the 
lower mold horizontally on the loweis mold support as 
necessary into alignment with the uppeir mold upon each 
cycle of downward movement of the uppeor mold to the 
lower position to provide the glass sheet\f orming; and 

a quench station including loweV and upper 
quench modules for supplying a quench gas, arkl a quench 
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stm<tle that supports and moves a quench ring between: 
(a) a t^aa^sfer position below the upper mold in the 
heated chamberWh^re the quench ring is movable horizon- 
tally on the quench sfrta4^tle as necessary into alignment 
with the upper mold upon dotoajvard movement of the upper 
mold to deposit a formed glass si^et supported thereby 
onto the quench ring; and (b) a quench>^osition between 
the lower and upper quench modules to provide quenching 
of the formed glass sheet on the quench ring/^^v. 
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A method for forming a glass sheet 

comprising : 

heading the glass sheet during conveyance 
thereof on a horizontally extending conveyor; 

moving\an upper mold downwardly to receive the 
heated glass sheets from the conveyor and then moving the 
upper mold upwardly- with the glass sheet supported 
thereby; 

moving a loVer mold horizontally on a lower 
mold shuttle from an iclleQposition horizontally spaced 
from the upper mold to u*se position below the upper 
mold with the glass sheet\supported thereby; 

transferring theVLower mold in the use posi- 
tion from the lower mold shuttle to a lower mold support 
assembly; 

thereafter moving ttik upper mold downwardly 
toward the lower mold and moving \he lower mold horizon- 
tally on the lower mold, support assembly as necessary 
into alignment with the upper mold and then forming the 
glass sheet between the molds; and 

thereafter moving the upper W>ld upwardly and 
transferring the lower mold from the lov^er mold support 
assembly back to the lower mold shuttle \or horizontal 
movement thereon from below the upper mold back to the 
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mle position to permit delivery of the formed glass 
street from the upper mold for cooling. 

\ 18. A method for forming a glass sheet as in 

claim \L7 wherein the lower mold shuttle is supported by 
rollers\during the horizontal movement of the lower mold 
between Yhe idle and use positions, and the rollers 
being movfed vertically to transfer the lower mold 
between thk lower mold shuttle and the lower mold 
support assembly . 

19. X method for forming a glass sheet as in 
claim 17 wherein Vhe lower mold is locked on the lower 
mold shuttle to p^everiK movement with respect thereto 
along the directioisi \ ofl travel during the movement 
thereof between the ikle and use positions. 

20. A method Yor forming a glass sheet as in 
claim 17 wherein the fortaed glass sheet is deposited 
from the upper mold onto aVjuench ring for delivery to 
a quench station for quenchiVg. 

21. A method for forcing a glass sheet as in 
claim 2 0 wherein the quench ringr is moved on a quench 
shuttle and is locked with respect thereto during 
movement between the upper mold ank the quench station 
but is unlocked at the upper mold Vo permit movement 
with respect to the quench shuttle \as necessary into 
alignment with the upper mold. \ 



